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(54) MAGNETIC HEAD ASSEMBLY AND MAGNETIC 
DISK DEVICE FORMED BY USING THE SAME 

(57) Abstract: 

PURPOSE: To obtain a magnetic head assembly which 
has less deformation of crown than heretofore by 
constituting the magnetic head assembly in such a 
manner that the coefft. of thermal expansion of a gimbal 
spring is higher than the coefft. of thermal expansion 
of a slider. 

CONSTITUTION: The magnetic head assembly is so 
constituted as to include the slider 10 and the gimbal 
spring 20 on which the slider 10 is mounted and has a 
coefft. of thermal expansion at 20 to 80°C larger by 10 to 
60% than the coefft. of thermal expansion of the slider. 
The materials and characteristics of the slider 10 and 
the spring 20 are specified in order to make the effect 
of the constitution more remarkable. Namely, the slider 
10 is so constituted as to contain carbide alumina 
titanate and that the spring 20 is so constituted as to 
include 25 to 30% by weight cobalt, 8 to 12% by weight 
chromium, and 15 to 30% by weight nickel. The magnetic 
head assembly is so constituted that the coefft. of 
thermal expansion at 20 to 80°C is 6.3x1 0 -6 to 



9. 1 x 1 0* 6 in addition to the constitution described above. ^ 



COPYRIGHT: (C)1995,JPO 



00 

Ri 

8 

3 




(19>B*HfcWT (JP) (12) & §§ 4# |f & # (A) (ll)fclfHJBi&W*# 

WM¥7 - 320435 

(43)&81B ¥dc 7 ¥(1995)123 8 B 







F I 


ms$t*mm 


P 1 1 D oi /Ol 
U 1 1 D Clf Cl 


1 fl 1 K R994 — s n 








P 8224 — 5D 










sssMi * s&mvmo ol (£ 8 h) 


(2i)miB#^ 


4#R¥7 -63757 


(7i)anaA 


000004237 








B*«SU*5££tt 


(22) ms a 


¥f£7¥U995)3J323B 




*C5Cl&*iK;2ETB7#H» 








fflSZI X 


(3oa^*s^!i#^ 


#S¥6 -62214 




^«yRSglPI»Str5H8^3lf367© 2 


(32)ffi5fcB 


¥ 6 (1994) 3 £31 B 




*#B*eSW*5£#*tf*S 


(33)«5fctt3ifgS 


B# (J P) 




ABB »WJ 








305C«itfc22TB7#Hf B**»ft 
















#s± aw (*2£) 



(54) F&tfttRtfJinfc/B^fc^O^X^IIB 



(57) mm: 




(2) 



#68^7 -3 2 0 4 3 5 



[»*:®2] WE*^ ^7AStf^>8*-n 

to*. 

75S3 0XO3^JPhiMUt8X75Sl 2 96©^ DA 
iSSJtl 5S575M3 0 *©- ^^fc^tr:: 

[W3t®4] KrE^>A;i/x^u>^ro2 ot;75S8 

OCCfettSMBBlMbPe. 3X10-«7)M9. lx 

— fflCDDttE*^r-rs^©j9EG3fflWic#«fiW©T 
S £J¥ U ^ ttg1rEfeA©i9E[Hft S t f}E*m«$J©t<r 
ET®i*»#-rs|g l ©igt, 
l!9EWf88#©±ffi£5Fffi#icj|^T-53g 2 ^-^g t< 
#Sf E*mffi# SUE £ ffi 0 ^-T^ 3 oil tic J; 

«©5HE^ >y KifiScft:. 
tl**>B7] X^-f^i:. 

»<fc<3t>l 0X75M6 0%>:fr^SRi»3i#j»:s^-r^j7 

:oMA»P«no^6ti, measly pen* 
[w*«9] $imx?-iyk.isiiE.v>Jvv*7*)>? 

[^©Pffl&isgii] 
[0 0 0 13 

to 0 0 2] 

[9£*©&ffi] ^-Hx-cX^SB*i«tcX7D^tf-x 



53 y*. 7i5-f H&£©£«j8fcfcft|B#T**. 

x^^Kia. ffi»sw*±©8m£*§wg^i;:ggs-$-.s 

©Ai*»3E«ig©-a8*^ 5 «^ fe$ ^ o x^-f^ 

[0003] 5?>n;^^u >^«x7-r^sa^E® 

TUStiir. X^-f^fanS^ESiK^lcftttL-Tt,^. 
fiS^EStt^^tlaUgSrft&j&it, jr\zm*1}ifi&. 

c *>° zomatHzz^x, X7^rytt^±r*. asa 

^^^©^©j^j&j&ff-fcn^^ . x 

[0004] -xttofizs-i ynrnm^ ssic^sn 
1 1 *3<fc^ 1 2 s^r-rs. 

[0 0 0 5] BI9S:#fla-rst, SLhffil lfcitfi 2 
BSCtte. S±I1 143j;tfl 2©«^X*5«tc/Y& 

«^ia«<!:, ^-baei l^tfi 2±Tc©fiii6*>s© 

K**<*±i:^*^Z^-r©li|||CSii^-. 82mm, 
««0. 3mmOS±lOl^ ^5>»1CH0. 0 
5tfmi*T*S. ^7^>*Ktt* Z.Hz&Q> 

^©SKjhrsrijJtT^S. * 

*3'^ttE#:©Xtf-K^< Tfe ^ i/ HSrj»#*^^<^ 
±^-B-5Ci7l>iT#5. rnti, «t#©jBAtt©Sj±K: 

(SlSSSBKIi, ^«^J3 07>©M©r)a^jbIStlTU 

[0 0 0 6] J8^ESK«©Iir^*jE«tc«r)fc«.(c 
S±fOX7^^1 0©31»tj«kUt^»&-3t{^ 
fcfc<T«fcSfcH. S±«©^7-1 , yi 0©a»*5± 

77<yi ocsin i*5«fcuti 2©^« 
u-3\z\t, &±mi i*s«kcxi 2©^, -rtzt>*>ir7 

0 >©BM**-5£K#fctatf& ^^^„ 
[0 0 0 7] ti5T, ^7-»l±»2:fl;|c^ T ^^ 

^ 7r7>»c©XfkTif,A5c:i*tTfr-5. m&4k\z 



—328— 



( 

3 

[0 0 0 8] &gfcK#5*5£>»£^£}flSfrS;t 
1- 1 3 3 3 6 2*f{CfE«3*aT^£>. £©af*8$S 

«tLTV>5. £©«-&, Sftty F©S®©KB«> 

[0009] fl£*t**re». Hi>?>A;V^^ . 

u >^©ra©s»B#s©«sic, aa^s»Ho«»o 

8*^9 F©S«5*»iLU«fc3iLTH<&. -ffc*r5ft 

*— /t-f h (A 1 2 O 3 T i C) -;>/WX^U > 
m»tt/T4 3wXNi*, -ttHFftSJBLTH 

sssas& 7. 9xio-«tBff-at$. 

[0 0 10] i 
SSTliSS^y F©SJga*»jL-CSfcV»C£a«, 388 

^Botn*.*. sso-vtt. X7-f^©WB7*st 

$42wt X#tf 4 2 
[0 0 11] SSfcfcSfoT, 7;U3^^>»*-A 

isnTi>«. c©sstw;, 6 orosHsHconTsas 
msis*s?*l£:&;2«. Tfrs.-rr-fvmA—rw 

h©3!fcB53§«»tt. 0t~8 OTCWieH-r. *<>5. 7X 
1 0-«T**^t*«PJ^Lfc. 

[0 0 12] 4 2-&&©!!*S3B«»tt6. 0X1 

0-«TJ6ofc. }»!»3i#SMDtVi5a* ( (El/E 
2) -1) X 1 0 0tfj£«r-5t, Dtt#S5XT*S. 

fc£U e i ra^w^x^u >2f©*&S3S«», E2 

BX7<^©i!»Klffi*T*4. &SK«»S#5X£ 
[0 0 13] 5SS0©i»£ilittEll l©^57Jt^$nT 

[0014] hi i©^7 7i:*v^T. ffii»jafts. 
mmn/ 5 *>sc*. *n*n«r. a*, mama 
s±#u*©»5Sffis. asiitti&gT&iscajss*, * 

4 o , c^±#£-frfc#si'7^>«c£ffl£L;fcm, a 

S£»tf 2 0t^TSSttfca«&*5£>»C&a!lSb 
fc. HO— SeiISC J: 9 lHOKfrfcUTV**. 10 



3) !|$ST7-32 043 5 

^>ac©gfc*3-p©*7'f:5'l 0fcOV*T, 3 IeI© 
Kff**fft>nfc. Hllfctt, 3B©Kff©S»tft?sa 

[0015] ^©§i»©<e*. asste2 o*cfefeo© 

£5 9>SC©Sfl;S©-¥*%tt8 nmTS^t. 

9, fiesa«©«sc«t*^5^>©s»i»±»stt. 

[0 0 16] 

[SIS*Sft-r^fc*©#g;] *£gl2±SeRS£S 
W fiEJ|5©>b©«fc9t>, £9??9><!>SS30S*bfcWS 

>y© ^ ^©}»s!i«s«t 9 < 

RSLfc&eic. 9KFik'?*«&fr> 
©HSmTfeofc. 

[0017] cassssicsrjft. ±s©a«*ss 

^>/NVPX7 r >»J5'©^SS«S*t, #£©IHI«£S 

S»#*9-f 5 HSOSSS 

«»*<SS$n^.. *DA#ttCNt. ^>AM7"U> 
fCWHSia'. X^'f^©JSiSi6«»ck9'b, SS 

< ttSSti*. 
[0 0 18] *SW© 1 t3©SSS«Ttt» 

t. r©^?^ y*m*)tm*>ri2 o*c~8 oross 

KAft*»ttB;* »-f ^©SftPSW&i: 9 *> 1 0 *75M 6 

Stf±3fc, FSAdoWiSSri*. #89!© 

0 ttCDSSttttTHi. ±£®ttACDS£*J:9S*i:1-« 
fcftlc. >?>/t;vx^'J>^©SSS«Stt, x^j' 
©fc©i9*>3 0 9675S5 0S6*#<Rj£3n*. #58 
^©«S©^JfiS«Ttt, ±5B©Sfife©^**«k9SSK 
-rsfcfefc. 5?>^;^^u>jf©SSi8«Stt, 

-f ^©t)©* 9 t>*tl4 6 96^:^ < K3£$n^>. 

[0 0 19] #S§!g©«T©SJ6JI8«te. «±©««© 
»S*±9BS^:t>©ft-*&»fc, ^*<ttXv 
>;t*x^U >^©**«*«fci^#ttS#S-r-5 , b©T* 
5. f^t)^, *56W©fifi©*SS«r»4, «±©S^c 

*. x>A*;WX7 p U>^SSJt2 5%75S3 0X©rj 
A;Phi:Sait8 9671Sl 2 96©^PAtSSitl 5X 

ff*i«lS$ns. *5£M©ffi©SSSST«. K±©» 
^JCttlA, ^>n;i/X^U>y©2 0*C75S8 0*C{C* 
tt*S»S«tt*»6. 3X10-«75S9. lxlO'T 
tSiiCMAy KSA#*»SS$n*. *£B0tt 
©^JSS«T«. ±55©«^©3am*«J:9Sl ; JC-r*fc 
J&JC. •>*>n;^7' , J>^©2 0"C75S5 ort*»t« 
> SSSIMR)J»»8. 3xio-MC«san*. 



—329— 



5 

tO 0 2 0] *5EW©^©*JS18«IT«. 

fc*?tf>#*j*sftfc;*5-f ?\zmmztiz>. rut) 
t, ?<nmmt.wBL& k> & i o %jbm 6 o %±^m 

2> i?>;\)VX ~7 U >V t S-^tiJ: 5 \z, 

[0 0 2 1] *»WO«TOIISgSg«Ttt, SUfflfllj* 
tCilDAT. ^7?>©^jE£#jfeW$££ft;5. 

m2©XS<i:, #«IH5#£l&fta>S]Sr)fl.-rS!3©Ig 
iJCJ;t)T^7^>*^^$nfcX7'f^, ±se©#i 

10 0 2 2] *»?8©KT©SIJ6J8«tt. £Lk©*i££ 

-f ^a** k> mt &n» (laex yom&&&,&£ k> *> 

1 0 5*75^6 0K*efr>HftVB«ft&rr«3>>AA* 
*5!W©SIJfiJ8«-r»i, «m^5/ Ht, C©«^ 

D 3 0 5 0 5K*i?rV>3MfcS«»£:rr5&«» 

ttSK*J2:*^tI«J:5IC, A- X*3£«;W*j£$n 
£>. 

tO 0 2 33 

[£J60lJ] 0ffi£#JI8LT, *»W©l^i6flHc 

tO 0 2 4] Hi *#MT-5i:. *K9!0ttJ('\y Fffi 
tr. 

tO 0 2 5] X7^1 0\t. H8(C^$n-5fe©tH 
C*fifcTifc*. X^^l OO^gll «&KJ2mm, « 
**J 1 - 5mm, iSSiftO. 5nmTfe5. 
>iCU5fl/jmTS5. ^7-f^l0O«filt 

tO 0 2 6] 2 5"C~9 0 Q^\Z^^T )VS.±^y 

l^L&Tji*,. §l«0IClRLT*JSL&ai3eT 
«. *£MM©X7^1 0 ©*&»&«»«, 2 0*C~ 
8 0t©«lT. *95. 7X10-«T^ft. 
tO 0 2 7] 5?>/VlX'7V>>f2 0©*gtt, 
5mm> flSSISH. 0mm, AJSttO. 0 5 mmTft 
*. 5»/tA*:/y>£f2 Ott. CoCrNiSOA* 
tJSTiKESn*. «t0m<*:«J»C{i. y>/^yy> 5 



(4; W7-3204 3 5 

6 

^2 0H 3/Wh20~30wt%. £Oix8"-12 
wt%. *±rX-yir;H 5-3 Owt tf 

v s >n;i/x^>j>^2 o**!^-r-5^-© 
tt»it©xyD>#2 0 ot^-ssstt. ^uomtt 
n ># 2 0 0 v ? >A*;i/X7 p u >^2 0 ©Hftfcftfll 
[0028] 2 0*0-8 ot;ic;*^2.v'>7t;^^ , >j> 

J0 ^2 0©»KK«ft|J, fta. 3xio-'T*5. Lit 
7. 3X10"«T*o&. 

tO 0 2 9] X^^IOH. »*j»fc«kt>Ti>>AVP 
Xy»J>^2 0ICft*$nfc. S3fJWttX^->^©Sft 

»©7N-f </-»e a 9 4 3 0 amm snfc. 

t0 0 3 0] X^-f^l 0©»±ffil lSsitXl 2©? 

10 0 3 1] 02 (a) £#jrT5£, ±® 4 1 jWHeBj 
W\ZMi%-Zti1t}hM4 0*iffine,n«. gB#3 0 

*f3 O^X^-f^l Of-ft*. 

[0 0 3 2] 0 2 (b) &#J|g-rs<»:, ^l©X7rryy 
CteV^T, S*S94 2 Ciot, gP«3 0©Tffi*«, » 
^4 0©±®4 1 lwftJ»$n*. «ftbfc±iffi4 1 JC» 

*sn-sc:i;tc:«t»3. sp«3 ott«(ft-r-5. mmistcB 

50 [0 0 3 3] 03 (a) fc#iirr<5£> l2CXf»^ 
(c^HT. mi 3 o©±if 3 1 ^SJciPisns. 

[0 0 3 4] 03 (b) Sr^fla-rst, 3g3©X^y^ 

icis^T, »»3o*tM4o^e,*o*an5. c© 

T, S8«3 0©Tliffl«lifte)!|«$n-5. cm: 
#oT. W3 0O±I*S»flt 5e ^©Wft*^^^ 

[0 0 3 5] 04~6*±D:0l l S#8BLT, 

***«©^**«Er«jt»©it«siifi©<e*»c^ir» 

[0 0 3 6] X5-fyi OO^-^ac 

3 0©^>A;Pxy-J >5f 2 0 fc#LTffton&. 

[0037] *»^ifett, 01 1 izTKunzmmoma 

t^UT*-5. -T^t)^. iS££2 0*Cd^4 o-c^ 

0t:^TB$*/«c*^»c^7^>*c*ai^Lfc. r 
©-ig©«^lIU©Kfft&-5. ^5^> 
»C#£fc.5«ft©X7-fyi OIC^UT. 1131*^© 



—330— 




(5) 

7 

CO 0 3 8] £6*CD*§*«. 04-6*iat011l:S 

an-c^*. #HK4st»T, mmti^y 

to o 3 9] ±mvtz*n&M(om%'sv Fu&mztt 
-r^m^mtm4iz^nr^i>. zomvamtki 

<fc. ;!©«•&. 3III©KfT©£TtC:fc^T, ^7^>fi 
Ojgm^&nfc^^^^CO^fllfi©^^ 2 nm 

[0040] ease, X7^^ioty>/t;w^'j> 

fc^T. -T^fc^v y>/t;K^ l J>i'2 0Ol!!iIfii 
>. Stt, 12. OxlO-'-CW. E©^|*£3S» 2 tv» 
5. 5?>AVVXyj>^2 OOtJfitLTH, -fe^n- 
*^«fi*5£A*fc«©X:/n># 1 0 Ofctf^fc. BI5 

C^<^LB»5;tW5. 4 ElOStff Ott a? 
SSenfcd'^'^IC ©&fcfi©¥*lte 2 4 nmtS 

[0 0 4 1] 06tt, X7-f^l0t^>/WxyU> 
^2 0 ©&tt536fi*&l£a< 1 9 8 96-VSbZ,m&<Z>mtk1&m 

17. OX 1 0 «T?Jb*. ^©^K5SI»3 tti 
3. y>WX^'J>y2 OCOtHBJtbTIi, X5 L >1^ 

[0 0 4 2] )k\Z. 0IS#II/T> £U:©ifc®3gB© 

[0 0 4 3] SI7I1 *»0~3lC.J:0^e.nfe^7^ 
>ac©£<fbS©¥J%£:^'r i fe©T*-5. H7t:::i3U 
T. «tt«^5S#»HS:. 7*>ac©&Yfc 

[0 0 4 4] ®7&&m-rzt. siito~3©*§*©ra 

*>S6 0!S©l8HRTtt, *fcfi*3E«»:ilft< 5 *©«-&.£ 
X7-f^l 0£^>A\>PX:/U>:^2 0©»ie^<& 
»fc. ^7 9 >©£^£KifcT€r* 

[0 0 4 5] ^7^>©^l»Ji:*J:»3fll^tr-r*?S:«) 
tcli. S»fc^fc»g©*BB*3 0 96A>£5 0*S©«8H 




»H¥7-3 2 0 4 3 5 
[0 04 6] *||JS«ajtrJ;t>T, 

te*4oa>e,#Btsn&&t>s#-r*. -c-l-t. ta&© 
±#Hc#v». c ©**©»»**«*£& d . x^^i 

mnx&m-rz. -eur, ^>/t;>x^u>^2 o©«j 

^3§«SS^7-r^l 0©t>©«fcD'fel 0~6 0%&< 

[0 0 4 7] )k\Z, **JE«©S«J©SIJifiSI«lXOVJT!K 

[0 0 4 8] *5E^7-f^l0i^WWX 
^'J>^2 0 ©«**«. S»KS«ftMdt i o ~ 6 0 % £ 

Tfi'>8A;l'-> , >ASt72 7i'X*, i'WWX?' 

[0 0 4 9] *?89!©#ll£fi. A— F^-fXi^ 

S^©t>©±9fcjE*8Ctt«©Kffl/«&*fT3;i 
[0 0 5 0] 

[fgW©^] £^±Sil9bfc«k'5(c, #3B|imi. ^> 
A'^X^'J >^2 0©*MKK«»*i;*7'f ^1 0©J»» 
S«S«J:»5fc 1 0-6 0 •S.fcSJ;:. 

5-f ^1 0©^Srl5lfriCt*ST€-5, 

s^-ra^t^T^-s. ;:©*§*. 2^5g?g©«§v'sy 
Hffl5i^*<2iffi$n*ffli5lx^x^«BTti, ^*©fc 
©«fc r> bmmzmn<DWLm/m&*:ff5 z. t*«T?^a. 

[Hffi©«*JS:RM] 

I® 1 ] **M©^ 1 ©*Sfi^©«^^ HilflA^©^ 
[H2] *98M©^lffl^Jfi^l©X7'f^l 0©»i§# 

[bi 3 ] *&wom i ©Hifiw©x 7i"^io ©»is* 
[H4] *&w<omi<Dmmm<D%i3:&&u-rz>m®z> 



—331— 



(6) 



[06] *&mom i ©§iiSCT©3a«<£4feiE-r-5^«© 



ess] *7-ryi o ©«jg^-r®. 

[0 9] 4>5^>«C£&9rrS0. 
S33£ifS**^-r0. 

[011] ft*&$i<z>i7 7v>ac<z>um&fi:$:&u? 

[01] 



if 



4WF7-3 2 04 3 5 



if 



«*K©«**^r0. 

W?^©&D!] 

10 X5^f^ 

1 1 m±m 

1 2 j?±ffi 

2 0 ~t>rt)VX-7V>>f 

3 0 8B# 

3 1 ±ffi 

4 0 

4 1 ±® 

4 2 mm 
c ^5^>a 





—332— 



(7) 



2 0435 



[05] 



toe 



7 76 

v 



T — | I I II II" 



T— 1 — I 1 1 1 — T" 




zs - 



[06] 



75 



i iii i iii — i i i i i i n 




[07] 





/fl0 



[09] 




—333— 



(8) 



7-320435 



[01 0] 









3 


4 


s 










5. 65228 


5.47015 


5.43277 


5.36164 


f0*2OU5) 




5.525/3 


S.s44tS 


5.52326 


5.5328 


S.550S4 


3(H30(*5> 
30^4OC3S) 


5.55/7V 
5.5/;? 


5.54557 
5.569/3 




5 . 55346 
5.42?^ 


S. 47363 


5.518S6 


SD-6QCS5) 

v~*oc7S) 


5.6030) 
5.560/6 

Jr. 8 6668 

5. 90116 

6. tU3 

6.2516 7 
5.761S4 


5.56/0 

$.81164 
5.88367 
6.01&4 
6. 72821 
5. 7 


5.6/023 

$.32846 
S. 851 32 
5. 98678 
6-1S5H 


5. 55929 

6. 06756 


5. 22243 
5. OS 1 86 
4-94746 
5.02828 
5.6170} 
S 94383 


5.Sf743 
5.5703 
S.70R6A 
6.0*634 
6.60217 

6 toff! 



[011] 



n — i— i — r-i — i i i — i—i — i i i — i—t 



(nm) 

Oh 



i - J -'l*- 



-x — i i i i i i ■ ■ ■ j 



40 S&~ 



MM C'C ) 



—334— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
VDED TEXT OR DRAWING 

^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 




□ GRAY SCALE DOCUMENTS 



feJ LINES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



